This will be of practical applicability in determining the relative distribution of particles in the fixed and fluidized sections of a semi-fluidized bed.
Experimental Procedure
The experimental set-up used and the procedure followed in the present study has been described in SI.No. Iron ore-chromite
3.45xlO3 3.67X103 4.34X103 4.80X103 6.0, 10.0, 8.0 12.0 6.0 6.0 6.0 6.0 2.0, 3.0, 2.5 3.5 detail elsewhere10\
Results and Discussions
Altogether 32 sets of runs have been taken using five different 50: 50 binary mixtures of dolomite, chromite, iron ore and baryte particles of 36/44 BSS size. Characterstics of mixtures and ranges of variables studied are given in Table 1 .
Prediction of semi-fluidization velocity and packed bed formation : Based on experimental investigations, Roy has given the following correlation for the prediction of semifluidization velocity for pure components in case of liquid-solid systems13\
Gmsf in the above equation has been calculated by13) Gmsf=l*5xW^^^ (2) The particle density in the above equations has been replaced by (ps)&Y for the mixtures and this has been calculated as-Wav= n%) have been found to be 8.40 and 9.71 % respectively. Further it is found that in most of the cases experimental values are higher than the calculated ones.
( Fig. 1 ) This is due to the fact that in case ofcalculation, average values of density have been used for the mixtures, whereas in actual semi-fluidization experiment with heterogeneous mixtures the lighter components will reach the top restraint earlier, thereby indicating lower calculated values, as the semi-fluidization velocity ratio (Gsf/Gmsf) is inversely propor-VOL. 10 NO. 4 1977 Fig. 1 Comparison of semifluidization velocity for heterogeneousmixtures tional to the particle density (fluid density remaining constant). In the second phase of the phenomenon, while dealing with the heavier components at higher fluid mass velocities, the effect of compaction of the top packed bed becomesmore prominent as compared to the density effect. Hence, for a required top formation actual (experimental) values of semifluidization velocity will be higher than those calculated by the equations.
However, the correlation for pure components with density modification is useful for the prediction of either the semi-fluidization velocity or the packed bed formation for solid binaries. 2) Fan,L.T. andC. Y. Wen: ibid.,7, 606(1961) . 3) Fan,L.T.,S. C.WangandC. Y. Wen: ibid.,9,316(1963) . 4) Kurian, J. and M. Raja Rao: Indian J. Technol, 8, 275 (1969) . 5) Poddar, S. K. and D. K. Dutt: Trans. Indian Inst. Chem. Engrs., ll, 80 (1969) . 6) Roy, G.K. and K.J.R. Sarma: Chem. Eng. /., 4, 294 (1972) . idem:
/. Inst. Engrs. (India), 54, 34 (1974) .
idem: Chem. Process andEng. , 5, No. 6, 23 (1971) . idem: Indian Chem. Engr., 14, 4, 90 (1974) . Roy, G. K. andJ. Dash: Indian Chem. J., No. 1, 23 (1976) . Roy, G. K. and Sharat Chandra: Chem. Eng. J., 12, 77 (1976 Hitherto the mass transfer in distillation has almost been treated as a straightforward process of mass diffusion; however, the temperature difference between bulk vapor and liquid has attracted the attention of several investigators1'2>4'5}.
Recently, Yamada et aV) suggested a transfer model in which the mass transfer depends upon the heat transfer caused by the temperature difference between bulk vapor and liquid be considered as well as the ordinary mass diffusion. In the following paper, this model has been applied to examine the local H.T.U. in the packed distillation column, where a constant molar rate is assumed. 
where ri=(yT-yi)/(Tv-TL), Tv and TL are kept at the bubble and the dew points respectively. fDfi is the well-known parameter, whereas fTyi is a new parameter involving the thermal effect, which means the ratio of [molar rate of partial condensation per unit temperature difference]/[molar rate of ordinary mass diffusion per unit diffusional driving force]. Moreover, Ri denotes the ratio of component local N.T.U. with and without the thermal effect as suggested by Liang et al.2). Equation (2) has two parameters, fDti and fTti9 this equation is characterized by fTji, because if fTji is out of consideration, Eq. (2) is reduced to the ordinary equation to express Him Furthermore, lim i^=lim Ri=\9 where no thermal effect occurs.
Numerical Examples and Discussion
As mentioned in the studies on gas-liquid opera-tion^, it is considered that the effective film resistance to both mass and heat transfers are equally affected
